FIELD EVALUATION OF CANDIDATE RODENTICIDE by Richmond, Milo E. & Miller, Pamela N.
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
Eastern Pine and Meadow Vole Symposia Wildlife Damage Management, Internet Center for 
February 1980 
FIELD EVALUATION OF CANDIDATE RODENTICIDE 
Milo E. Richmond 
New York Cooperative Wildlife Research Unit, Cornell University, Ithaca, NY 
Pamela N. Miller 
New York Cooperative Wildlife Research Unit, Cornell University, Ithaca, NY 
Follow this and additional works at: https://digitalcommons.unl.edu/voles 
 Part of the Environmental Health and Protection Commons 
Richmond, Milo E. and Miller, Pamela N., "FIELD EVALUATION OF CANDIDATE RODENTICIDE" (1980). 
Eastern Pine and Meadow Vole Symposia. 23. 
https://digitalcommons.unl.edu/voles/23 
This Article is brought to you for free and open access by the Wildlife Damage Management, Internet Center for at 
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in Eastern Pine and Meadow 
Vole Symposia by an authorized administrator of DigitalCommons@University of Nebraska - Lincoln. 
FIELD EVALUATION OF CANDIDATE RODENTICIDES 
Mi l o  E. Richmond 
Pamela N. M i l l e r  
New York Cooperat ive  W i l d l i f e  Research U n i t  
Cornel l U n i v e r s i t y  
I t haca ,  N.Y. 14853 
Dur ing  autumn o f  1978 and 1979 t h e  New York Cooperat ive  W i l d l i f e  
Research U n i t  con t i nued  i t s  program o f  research and management aimed a t  
t h e  p i n e  v o l e  (Pi tymys p inetorum)  and meadow v o l e  ( ~ i c r o i u s  pennsylvan- 
i c u s ) .  Two h e r b i c i d e s .  Ammate-X (E. I .  Duoont de Nemours) and Kerb 
(Rho; & Haas Corp.) a l ong  w i t h  4  dand ida tk  rodent  i c i d e s  ,' Bromadiolone 
and Chlorophacinone (Chempar I n c . ) ,  Volak ( I  . C .  I .  Chemicals Inc . )  and 
z i n c  phosphide (Be1 l Labo ra to r i es  l nc . )  were t e s t e d  i n  bo th  o rcha rd  and 
l a b o r a t o r y  s i t u a t i o n s .  T h i s  work i s  b e i n g  conducted i n  c o n j u n c t i o n  
w i t h  a  sepa ra te  research u n i t  p r o j e c t  aimed a t  e v a l u a t i n g  t h e  p o t e n t i a l  
o f  u s i n g  p o p u l a t i o n s  o f  t h e  l a r g e r  meadow v o l e  t o  l i m i t  t h e  i nvas ion  
and success o f  t h e  s m a l l e r  b u t  more troublesome p i n e  vo le .  T h i s  b i o l -  
o g i c a l  c o n t r o l  aspect  w i l l  be t r e a t e d  i n  a  sepa ra te  manuscr ip t .  
METHODS 
Because prepared b a i t s  and chemicals may d e t e r i o r a t e  w i t h  t i m e  and 
h a n d l i n g  we examined a l l  o f  o u r  t e s t  m a t e r i a l s  i n  l a b o r a t o r y  t r i a l s  t o  
e s t a b l i s h  t h e i r  l e t h a l i t y .  L i kew ise  we examined t h e  cand ida te  he rb i - .  
c i d e s  f o r  any d i r e c t  t o x i c  e f f e c t s  on vo les .  Th i s  work was conducted 
w i t h  a  l a b o r a t o r y  co lony  o f  p r a i  r i e  vo les  (!. ochrogaster )  , a  spec ies  
c l o s e l y  r e l a t e d  t o  t h e  o rcha rd  vo les  t h a t  a r e  pes ts  i n  New York. Adu l t  
an imals  were housed two pe r  cage and p rov ided  w i t h  r a b b i t  chow and 
wa te r  ad l i b i t u m .  Wood shav ings served as bedding; a l l  animals were 
s u b j e c t e d  t o  a  l i g h t i n g  regime o f  14 L  10 D. 
The h e r b i c i d e s  Kerb and Ammate-X were prepared as pe r  l a b e l  
i n s t r u c t i o n s  and each a p p l i e d  t o  16 animals and t h e i r  food p e l l e t s  w i t h  
a  hand sp raye r .  The an imals  were observed f o r  m o r t a l i t y  o r  abe r ran t  
b e h a v i o r  f o r  two weeks p o s t  t r ea tmen t .  Bromadiolone, Chlorophacinone, 
Volak and z i n c  phosphide each were o f f e r e d  t o  8  caged p a i r s  as t r e a t e d  
b a i t s  i n  t h e  absence o f  o t h e r  food. These p a i r s  were a l s o  observed f o r  
two weeks o r  u n t i l  a l l  had d ied .  Resu l ts  o f  t h i s  work a r e  summarized 
i n  Tab le  1 .  
F i e l d  t e s t i n g  o f  t h e  2  h e r b i c i d e s  and 4  r o d e n t i c i d e s  was conducted 
i n  U l s t e r  Co., New York between 2  September and 15 December o f  1978 and 
1979. T h i r t e e n  sepa ra te  o rcha rd  p l a n t i n g s  o f  45 t r e e s  each (5 rows x  9  
t r e e s )  were s e l e c t e d  i n  t h e  towns o f  New P a l t z ,  H igh land,  C l i n t o n d a l e  
and Brewster ,  N.Y. A l l  13 o f  t h e  o rcha rds  had p i n e  v o l e  popu la t i ons  
and 5  had b o t h  p i n e  and meadow vo les  p resen t  as conf i rmed by l i v e  t r a p -  
p i n g .  Tree v a r i e t y ,  age and management d i f f e r e d  across p l o t s  and t h e r e  
was no a t t emp t  t o  c o n t r o l  these v a r i a b l e s .  A  p re - t rea tmen t  v o l e  a c t i v -  
i t y  i ndex  (Eadie 1954) was determined by p l a c i n g  an app le  s l i c e  under a  
t a r p a p e r  cover  and reexamin ing t h e  app le  s l i c e  a f t e r  24 hours .  Post-  
t r ea tmen t  a c t i v i t y  l e v e l s  were moni tored i n  t h e  same way u s u a l l y  a t  one, 
two, f o u r  and s i x  weeks. 
Table  1 .  Resu l ts  o f  p r e l i m i n a r y  l a b o r a t o r y  sc reen ing  f o r  t o x i c i t y  o f  
cand idate  rodent c o n t r o l  m a t e r i a l s .  
Candi date  No. vo les  No. s u r v i v i n g  a f t e r  Percent 
m a t e r i a l  M. ochrogaster  4 da 8 da 16 da 14 da mor ta l  i t y  
Herb i c ide  
Kerb (4 Ibs /a)  16 16 16 14 14 12% 
Ammate (120 
I bs/a) 16 16 16 15 15 6  % 
Roden t i c i de  
Bromadiolone 
(pe l  l e t s )  16 5  1 0 0  100% 
Volak ( p e l l e t s )  16 0  0  0  0  100% 
Z inc  phosphide 
(pe l  l e t s )  16 2  1 1 1 94% 
Chlorophacinone 
( lacquered wheat) 16 6  2  1 0 100% 
There a r e  two b a s i c  choices t o  be made i n  the f i e l d  e v a l u a t i o n  o f  
cand ida te  r o d e n t i c i d e s .  One must make e i t h e r  an i n t e n s i v e  e f f o r t  t o  
s tudy a  few m a t e r i a l s  w i t h  d i f f e r e n t  a p p l i c a t i o n  r a t e s  and t imes and 
w i t h  r e p l i c a t i o n  o f  each t e s t  o r  an ex tens i ve  e f f o r t  w i t h  a  v a r i e t y  o f  
cand idate  m a t e r i a l s  b u t  w i t h  fewer t reatment  v a r i a b l e s  and r e p l i c a t i o n s .  
Because t h e r e  e x i s t  a  v a r i e t y  o f  cand idate  m a t e r i a l s  and methods t h a t  
have some p o t e n t i a l  i n  o rcha rd  pes t  management and because we were 
a t t e m p t i n g  t o  p r o v i d e  a  p r e l i m i n a r y  sc reen ing  o f  seve ra l  m a t e r i a l s  we 
opted f o r  t h e  e x t e n s i v e  approach w i t h  a  l i m i t e d  number o f  r e p l i c a t i o n s .  
Tab le  2  p rov ides  a  summary o f  t he  m a t e r i a l s  t es ted ,  t h e i r  f o r m u l a t i o n ,  
and r a t e s  o f  a p p l i c a t i o n .  Resu l ts  a r e  g i ven  as t h e  percent  a c t i v i t y  
remain ing i n  t h e  t r e a t e d  p l o t .  Post - t reatment  i n d i c e s  a r e  d e r i v e d  o n l y  
f rom those t r e e s  t h a t  were determined a c t i v e  a t  t h e  t ime  o f  p r e - t r e a t -  
ment index ing.  
Tab le  2. Candidate m a t e r i a l s  s e l e c t e d  f o r  f i e l d - t e s t i n g  i n  1978 and 
1979. 
Bromadiolone (pe l  l e t s )  Handbai t ing  
Handbai t ing  
Broadcast 
Ch l orophaci  none ( I  acquered wheat) Handbai t i  ng 
Handbai t i  ng 
Handbai t ing  
Z inc  phosphide (pe l  l e t s )  Handbai t ing  
Handbai t ing  
Broadcast 
Volak (pe l  l e t s )  Broadcast 
Kerb (we t tab le  powder) Backpack sprayer  
Backpack sprayer  
Ammate ( I  i q u i d )  Backpack sprayer  
RESULTS AND UlSCUSSlON 
Labora to ry  e v a l u a t i o n  o f  Kerb and Ammate f o r  a  d i r e c t  e f f e c t  on 
vo les  proved n e g a t i v e  (Tab le  I ) .  The vo les  i n  bo th  h e r b i c i d e  t reatment  
groups a t e  l e s s  than d i d  a  c o n t r o l  group g i ven  un t rea ted  r a b b i t  chow; 
however, t h e r e  was no m o r t a l i t y  o r  unusual behav ior  w i t h i n  the  f i r s t  
e i g h t  days and t h e  deaths t h a t  d i d  occur  l a t e r  may have been caused by 
an agg ress i ve  cage mate. L a t e r ,  when a p p l i e d  as in tended f o r  vegeta- 
t i o n  c o n t r o l  bo th  m a t e r i a l s  were very  e f f e c t i v e .  A l l  f o u r  r o d e n t i c i d e s  
were e f f e c t i v e  when o f f e r e d  w i t h o u t  cho ice t o  caged vo les  (Table I ) .  
The Chlorophacinone lacquered wheat was n o t  eaten as r e a d i l y  as t h e  
o t h e r  b a i t s  b u t  was consumed as r a p i d l y  as un t rea ted  wheat o f f e r e d  t o  
a  c o n t r o l  group. O v e r a l l ,  t h e  b a i t s  were q u i t e  t o x i c  when o f f e r e d  
w i t h o u t  cho i ce  ove r  seve ra l  days. 
F i e l d  e v a l u a t i o n s  o f  t h r e e  h e r b i c i d e  t reatments  a r e  shown i n  
F igu res  1 and 2. Kerb a p p l i e d  a t  one and a t  f o u r  pounds pe r  a c r e  o f  
ground cover  had a  s l i g h t  e f f e c t  i n  r e d u c t i o n  o f  p i n e  v o l e  a c t i v i t y .  
Kerb was ve ry  e f f e c t i v e  i n  k i l l i n g  t h e  ground cover  i n  both  o f  t h e  
p l o t s  b u t  w e l l - e s t a b l i s h e d  v o l e  tunne ls  cont inued t o  harbor  animals i n  
s p i t e  o f  a  dead sod l a y e r  on t h e  su r face .  Heavy snow cover prevented 
l a t e r  e v a l u a t i o n  o f  these p l o t s  and by s p r i n g ,  p i n e  vo les  had d e c l i n e d  
t o  an ex t reme ly  low l e v e l  th roughout  t he  c o n t r o l  and exper imenta l  p l o t s .  
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Pre- 1 2 3 4 5 6 
t r ea tmen t  Weeks pos t - t rea tmen t  
F i g u r e  1 .  E f f e c t s  o f  ground-sprayed Kerb on p i n e  v o l e  a c t i v i t y  
i n d i c e s ,  U l s t e r ,  Co., New York. 
F i g u r e  2 .  E f fec ts  o f  t he  h e r b i c i d e  Ammate-X on p i n e  v o l e  and 
meadow vo le  a c t i v i t y  i n d i c e s  and l i v e  catch.  
Ammate-X, a  broad spectrum h e r b i c i d e ,  was a p p l i e d  a t  t h e  recommended 
r a t e  o f  120 Ibs /ac re  t o  an o rcha rd  t h a t  we had p r e v i o u s l y  l i v e - t r a p p e d  
and a l s o  indexed u s i n g  t h e  app le  s l i c e  techn ique.  A  d r i f t  fence, 8 
' inches h i g h ,  p laced on a l l  s i des  o f  t h e  o rcha rd  a l lowed us t o  measure 
i ng ress  and egress o f  vo les  by l i v e t r a p p i n g  b e f o r e  and f o l l o w i n g  h e r b i -  
c i d e  t reatment .  The r e s u l t s  shown i n  F igu re  2 i n d i c a t e  t h a t  d e s t r o y i n g  
t h e  ground cover i n  e a r l y  f a l l  w i l l  cause a  s u b s t a n t i a l  movement o f  
vo les  f rom t h e  t r e a t e d  area.  Both t h e  a c t i v i t y  index and t h e  l i v e  ca tch  
dropped markedly a f t e r  t rea tmen t .  I t  shou ld  be noted t h a t  t he  t reatment  
area con ta ined  a  l a r g e  p r o p o r t i o n  o f  meadow vo les  and o n l y  a  few p i n e  
vo les .  I n  t he  p rev ious  experiment w i t h  Kerb ( ~ i g u r e  1) t h e  popu la t i on  
was known t o  be l a r g e l y  p i n e  vo les .  The d i f f e r e n c e  i n  response t o  t h e  
two h e r b i c i d e s  i s  l i k e l y  due t o  behav io ra l  d i f f e r e n c e s  i n  t h e  two 
spec ies .  P ine  vo les  appear t o  be s lower  than meadow vo les  i n  responding 
t o  a  h a b i t a t  change t h a t  a f f e c t s  t h e  o rcha rd  ground cover .  I n  bo th  
exper iments  however t h e  number o f  animals showed a  d e c l i n e  l end ing  
promise t o  t h e  con t i nued  t e s t i n g  o f  h e r b i c i d e s  f o r  v e g e t a t i v e  manipula- 
t i o n  and u l t i m a t e l y  v o l e  management. 
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Resul ts  f rom t h e  a p p l i c a t i o n  o f  Volak t o  a  s i n g l e  p l o t  a t  t he  r a t e  
o f  10 l b s .  pe r  ac re  a r e  shown i n  F igu re  3.  Drawing conc lus ions f rom a  
s i n g l e  a p p l i c a t i o n  i s  i n a p p r o p r i a t e ;  however, t h e  m a t e r i a l  does appear 
p r o m i s i n g  due i n  p a r t  t o  t h e  f a c t  t h a t  i t  gave reasonably good r e s u l t s  
when a p p l i e d  v i a  broadcast i n  an o rcha rd  h e a v i l y  i n f e s t e d  w i t h  p i n e  
vo les .  A  repeated broadcast  a p p l i c a t i o n  o r  handba i t i ng  would l i k e l y  
y i e l d  even b e t t e r  r e s u l t s .  
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Bromadiolone (Mak i ) ,  a  new an t i coagu lan t  f rom t h e  f a m i l y  o f  
hydroxycoumarins,  has shown cons ide rab le  promise as a  r o d e n t i c i d e  and 
was i n v e s t i g a t e d  on t h r e e  p l o t s .  The r e s u l t s  o f  t h i s  work a r e  shown i n  
I I I I I 
P re -  1 2 3 4 5 6 
t r ea tmen t  Weeks p o s t - t  reatment 
F igu re  3 .  E f fec ts  o f  broadcast  b a i t i n g  w i t h  Volak on o rcha rd  v o l e  
a c t i v i t y  i n d i c e s .  
f i g u r e s  4, 5 and 6. The two h a n d b a i t i n g  t r i a l s  proved more e f f e c t i v e  
than t h e  broadcast method as has been ou r  exper ience f rom p rev ious  work 
w i t h  r o d e n t i c i d e s  and p i n e  vo les .  Bromadiolone was r e a d i l y  accepted by 
p r a i r i e  vo les  i n  t h e  l a b o r a t o r y  and by bo th  p i n e  and meadow vo les  i n  t he  
f i e l d .  
I I I I I I 
Pre- 1 2 3 4 
t reatment  
5 6 
Weeks p o s t - t  reatment 
F igu re  4.  E f fec ts  o f  h a n d b a i t i n g  w i t h  B r o m d i o l o n e  p e l l e t s  (Maki) 
on o rcha rd  v o l e  a c t i v i t y  i nd i ces .  
F igu re  5.  E f f e c t s  o f  handbai t i n g  w i t h  Bromodiolone p e l  l e t s  (Maki) 
on o rcha rd  v o l e  a c t i v i t y  i n d i c e s .  
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F i g u r e  6.  E f fec ts  o f  b roadcas t i ng  w i t h  Bromodiolone pe l  l e t s  ( ~ a k i  ) 
on o rcha rd  v o l e  a c t i v i t y  i n d i c e s .  
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Another a n t i  coagulant ,  Chlorophaci  none (Rozol)  , was t e s t e d  as a  
lacquered wheat p r e p a r a t i o n  and a p p l i e d  by handba i t i ng  under ta rpaper  
b a i t  covers .  Resu l ts  o f  t h i s  work a r e  presented i n  F igures 7, 8  and 9 .  
Chlorophacinone/wheat gave reasonable c o n t r o l  i n  t he  two low d e n s i t y  
p l o t s  b u t  was much l e s s  e f f e c t i v e  i n  t he  h i g h  d e n s i t y  s i t u a t i o n  (F igu re  
7 ) .  These r e s u l t s  suggest t h a t  a  second b a i t i n g  i s  necessary i n  orchards 
where v o l e  d e n s i t y  i s  h igh .  
I i 32/32 \ I I /3.2 / ll/i?-U2 8/32 - 
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Z inc  phosphide, a v a i l a b l e  i n  a  new f o r m u l a t i o n  ( p e l l e t e d  b a i t )  was 
broadcast  a t  10 Ibs /ac re  on one p l o t  and handbai ted a t  t he  r a t e  o f  4  
l bs /ac re  on two o t h e r  p l o t s .  F igures 10, 1 1  and 12 i n d i c a t e  t h a t  t h e  
broadcast  a p p l i c a t i o n  was as e f f e c t i v e  as the  two handba i t i ng  t r i a l s ,  
a l t hough  none o f  t h e  t reatments  reduced v o l e  a c t i v i t y  i n d i c e s  below 20 
pe rcen t .  By the  end o f  t he  6 t h  week a c t i v i t y  i n d i c e s  ranged f rom 28 t o  
50 percent  o f  t he  o r i g i n a l  a c t i v i t y  l e v e l .  Z inc  phosphide has 
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t rea tmen t  Weeks pos t - t rea tmen t  
F i g u r e  7. E f fec ts  o f  h a n d b a i t i n g  w i t h  Chlorophacinone lacquered 
wheat on o rcha rd  v o l e  a c t i v i t y  
F i g u r e  8. E f f e c t s  o f  h a n d b a i t i n g  w i t h  Chlorophacinone lacquered 
wheat on o rcha rd  v o l e  a c t i v i t y .  
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F i g u r e  9. E f f e c t s  o f  h a n d b a i t i n g  w i t h  Chlorophacinone lacquered 
wheat on o rcha rd  v o l e  a c t i v i t y .  
Pre- 1 2 3 4  5 6  
t r a d i t i o n a l l y  been a  s u i t a b l e  r o d e n t i c i d e  when a p p l i e d  t o  app le  cubes 
o r  cracked corn and we f e e l  t h a t  a d d i t i o n a l  t r i a l s  o f  t h e  new p e l l e t e d  
f o r m u l a t i o n  a re  warranted i n  s p i t e  o f  t he  somewhat d i scou rag ing  r e s u l t s  
noted here.  
P  re-  1 2 3 4 5 6 
t reatment  Weeks pos t - t rea tmen t  
F igu re  10. E f f e c t s  o f  Z inc  Phosphide p e l l e t s  on o rcha rd  v o l e  
a c t i v i t y  i n d i c e s  (10 Ibs /ac re  b roadcas t ) .  
Pre- 1 2 3 4 5 6 
t reatment  Weeks pos t - t rea tmen t  
F i g u r e  1 1 .  E f f e c t s  o f  Z inc  Phosphide p e l l e t s  on o rcha rd  v o l e  a c t i v i t y  
i n d i c e s  (4 I bs/acre  handbai t ed )  
I I 
Pre- 1 2  3 4  5  6  
t reatment  Weeks pos t - t rea tmen t  
F igu re  12. E f f e c t s  o f  Z inc  Phosphide p e l l e t s  on o rcha rd  v o l e  a c t i v i t y  
i nd i  ces (4 I bs /ac re  handbai ted)  . 
The r e s u l t s  o f  t h i s  work coupled w i t h  f i n d i n r s  f r o n  orev ious years 
(Richmond e t  a l .  1978, Byers and Young 1975, Byers fi. 1976, Byers 
1978) suggest t h a t  a  v a r i e t y  o f  r o d e n t i c i d e s  and c u l t u r a l  p r a c t i c e s  now 
e x i s t  t h a t ,  i n  t h e  hands o f  t h e  c a r e f u l  and w e l l  t r a i n e d  pes t  c o n t r o l  
manager, w i l l  reduce o rcha rd  v o l e  popu la t i ons  t o  a  t o l e r a b l e  l e v e l .  I t  
con t i nues  t o  be argued by growers and o t h e r s  t h a t  techn iques and 
products  a v a i l a b l e  t o  us a r e  n o t  cos t  e f f e c t i v e .  Th i s  may be t r u e ;  
however, t h e  d a t a  t o  r e f u t e  o r  accept t h i s  c l a i m  a r e  n o t  y e t  a v a i l a b l e .  
Regardless o f  t h e  answer, research and management shou ld  expand t h e i r  
e f f o r t s  t o  seek optimum, s a f e  c o n t r o l  s t r a t e g i e s  and con t i nue  an e f f o r t  
t o  reduce t h e  cos t  o f  pes t  c o n t r o l  f o r  t h e  grower. 
We thank t h e  seve ra l  growers who a l l owed  us access t o  t h e i r  
p r o p e r t y  and o c c a s i o n a l l y  p rov ided  h e l p  by changing t h e i r  ha rves t  o r  
management p lans .  John Hochste in ,  Jon B a r t ,  Bob Mungari and Barbara 
Hiaasen he lped w i t h  t h e  l i v e t r a p p i n g  and some o f  t h e  i ndex ing  o f  v o l e  
p o p u l a t i o n s .  Nancy Bowers typed t h e  i n i t i a l  and t h e  f i n a l  d r a f t s  and 
he lped  w i t h  t h e  f i g u r e s .  
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